Abstract A new degassing model of 4øAt coupled with thermal evolution of the mantle is constructed to constrain the temporal variation of seafloor spreading rate. In this model, we take into account the effects of elemental partition and solubility during melt generation and bubble formation, and changes in both seafloor spreading rate and melt generation depth in the mantle. It is suggested that the seafloor spreading rate would have been almost the same as that of today over the history of the Earth in order to explain the present amount of 4øAt in the atmosphere. This result may also imply the mild degassing history of volatiles from the mantle.
In this paper, we try to infer the temporal variation of seafloor spreading rate, using a new degassing model of 4øAt coupled with thermal history of the mantle in which temporal variation of degassing rate is assumed to depend on changes in seafloor spreading rate and melt generation depth in the mantle.
Models
We use 4øAt as a tracer for the mantle degassing. 4øAx is considered to be the best tracer for the degassing history of the mantle among various volatile components. This is because (1) 4øAt is a decay product of potassium, and so very little . In this way, we can obtain the average mantle temperature and the seafloor spreading rate by solving the above equations (we call this "model A"). Forsyth and Uyeda (1975) suggested that plate motion may be driven by the forces acting on the downgoing slab and that drag force on the bottom of oceanic plates may be less important. If this were the case, the oceanic hthosphere would couple weakly with the' underlying flow because of lower viscosity of asthenosphere [Forsyth and Uyeda, 1975] . This is consistent with the numerical result of thermal history of the mantle with variable viscosity [Christensen, 1985] . According to Christensen (1985) , the Rayleigh-Nusselt exponent/• should be nearly zero under the condition of the mantle convection, and in such a case seafloor spreading rate becomes to be constunt in spite of drastic change in convective vigor. Therefore we consider another model in which/• is set to be zero ("the model B"). In this model, the seafloor spreading rate is constant at the present value over the history of the Earth.
We need to know the total amount of potassium to calculate the amount of 4øAt produced by the potassium decay. Because Sleep (1979) has also attempted to constrain the seafloor spreading rate and the amount of mantle potassium by using a simple analytic formulation of the 4øAt degassing and thermal evolution models. According to his result, the average seafloor spreading rate during the last 3 bilhon years is no more than twice the present value. The difference between his and our results would be partly because he did not take into account the effect of temporal variation of melt generation depth on the degassing rate. As shown in Table 1 , the faster constant seafloor spreading rate model (twice the present value) restfits in deeper average melt generation depth (about 2-3 times the present one), which means the average mantle degassing volume is about 4-6 times the present one. In such a case, as described earher (Fig. 2c) , much more 4øAt degasses to the atmosphere. This suggests that more reahstic treatment of temporal variation of melt generation depth is required to constrain the seafloor spreading rate. It is noted that the temporal variation of melt generation depth is an inevitable result as far as the mantle has been coohng over the history of the Earth.
